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mmm 

xm.^>mnmtmmmzm±^, ^*uc#^ m^mm<Dmnmti%mv< 
mmvtztco w\z, mmm^m^mmxit. mmmtiommz^xmrn 

— i&w\zv^v&^^>nm&mm,tLxm^t>nT^&tf. u^^a-t^- 
>nm<Dx.*)v*-mm\zmmm£mmzfo~3^T^z> 0 ^<dt^, &&m 
<Dn?m&<DmmmmMr3&nte?t£®\z, cpvommm^m^xxm 

z\<D&5t£Vtu<Dfpx, ^^^^^-ymmz^xx, x.%-)i*—&m& 
±% < > hxm^z> z\ t \z& x> . 

m^m(Dm,^m^(Dm^mmm^Mu\zm±^^z\ti)m^nx^^o 

So) znzvmizmirzntcnffimfrzmmtEn, mnm\z \tmm&, 
mimmiz\tmitmi)mm^nxmm\:^miz^v)^mir^o mmt^x 

-j^n^^bT, ; -)i&&n^x7km&*km-zi£z> y-ji&n 
s-jv&mmtvxmmiimTzmmmomMnmommhm/v 
\z?tt>nx^2>o 
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3H 2 - 6H + + 6e~ (1) 

mnt.VT**;-)v&m^itm&* MiT©s^^Toa; (2) <d 

CH3OH + H 2 0 6H + + C0 2 + 6e" (2) 

3/20 2 + 6H + + 6e" — 3H 2 0 (3) 

mz. w.&Mvmwf&i&'vfoy /— ;v**i«^6**-f t>*#s^ 
n¥<omn%i*&ftisbz>itito\z* mmnmom\zmi^mmn^wivrc.mm 

Tc 0 Z\(D£%, ^0^XtfitiIl0liOTt©F^«^3> 

tab, ftfttzfrmmmfc. saft^asntv^^ofc. a&fcMtm&BMir 
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mm¥£%w& 0 zLvm-et, tct^tmnmiz^xumm^mx^rzm 
?i)mmm?*M&isTXx&mm^t&m~?z>o z.<dt^, m.mRmz& 

tz\z&, mwnmm.mmmmm\z^xn^ mn^m^-txD^mm.^ 
ttsL& mmm tvx m &m fr^mmm zm^x^zrctb, mmmmmmm.^ 
<Digmi)mwnft^m>mn\z®Lm-is ns z.hw&vrco z\<d&o ummm^ 

?\ mmfcm\z&^x$ivr£n^*nti tvxmvm-rz. t^#^^ 0 ^ Co 

&<£z$mnmwk&7Fznx^z> 0 vfrv, mxnvmm&wzitz, n^frmz 
&V7km&m&z^%m\z^^x\tm™znx^2>Tb<D<D. mmzmmt b 
xmftTzmmnmvmmzmm.'znx^te^o mz, mrnxm^vr^u 
h>&ffl&mffinm^&mt£ik&^mmmtsnx&t>'f. mmzm^T^ 

#fp^:M 1 6 - 5 2 8 9 n&m. 
^mxm 2 mm^t 6-267555 

*mwfe±^mm\zm&xtz-zntz%<Dx$>K> . ^©s^n mnmm* 
nnm<Dmti&&*m±i£ii:%&m*mmT%z\t\z&2> 0 ^tc, *mn<» 
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5. 

2>&m<Di$tm\zmmmwznT^z>o zzx\ ^lh^m^-ms^— turn 

z&mommtzumMnmmznrcMf&^&ztctb. tct^ummmtv 
xm^tcm^. mmtmmntvRmiz&rtznmk^Kfoiz&QtkVfcm 
Ttimm^m^fr\z&ftM&m^-h^h®m~f2>£o\ztz:2> 0 &tc, m 

metisntcmmizmmfr-om^ftizmfrnzo ^uh>mn^mm 
\zmvxmtft>nx^z>rc®, MugiT^ifc^D h>#iwt)i 
&znx^%o z.(D&?\z, *mwizmz>mmmmmmmu, mm,<t^^ 

*mw\zmzmmnmmnmxm^znx^%&iin&m>'-- h«> 

5z\t&7?%2>a z\<Dtc®, mnnm&'bmmmit, iifttsiit^t 

So 



WO 2004/075322 



5 



PCT/JP2004/001795 



±|B x y 5 1 > ^ £ m-T I*§ temfl?$c SiStT 5 £ £ <£ D «$?x y ^ > if S 
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t&x%z>o z\<Dtz.*b, i%m&^<Dmmm*mfe?zmtt*m^2>z.t?3i 

*mw\z&\,*x. iiiiv'-htft -*&±.<D&mmMtfis- hmz 
mmu ± <d & mmm ^ t ^ x & <k v > 0 

m-*-*<DmmizMM*mmi£-&z>z\ttfx%z>o zwtctb. m^^sjt 
*^^#<a^-r§Jii:^T#ao sternum* t i^xomm^ym^ 
*><D&Wim&t>mm\zm$kisn2>o &tz. ^mmm^-h\t^m^it^. 

^K>^mwtm\zmm^rix^x%^ 0 £f C > ^^«aoo^®ics6^#$n 
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h t lTffi^§TOl:tfe zn%Miiz^<DmM\ztt*tZ>^$L*&T-?z> z. 

hm-i?%z> a care®. ttn<Dm$KD&&mi)m^, £.v&ffit£W&&m^ 

Z>Z\ttf*SffitfcZ>o 

tzumz, £ftn&mi'-hizx.y^>y&M-tj:m&^/vT^Tis&^o 
z.5Tz>z.t\z£<o, mmzm.m<k<Dnm&mffiTz> z. 

&?in&mis~h&jLy^>ym\zmm?%z.L\z&Qik^mz3Ly^ 

> tf £ ft 5 X m £ ^ T T % «£ ^ o 

mnimte. ^nw^mzy-h^mmm\zmm^. mm^y?->tf&ft5j:n 
*mm<Dmnmmmnm\z&\,*T, mmnA. pt, tk cr, Fe, c 

o, Ni, Cu, Zn, Nb, Mo, Ru> Pd, Ag, In, Sn, Sb, 
W, Au, Pb, B i <D?-t><D'J>?3L< th—m&^tS&m. ^fcfe^t 

n e. (DMit^i: & o T % <fc o 
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Blfitt, Pt, Ti, Cr, Fe, Co, Ni, Cu, Zn, Nb, Mo, 
Ru, Pd, Ag, In, Sn, Sb, W, Au, Pb, B i <D o % (D'Ptt 
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»*»ffl«*©*® ftr *> «fc v>. mmmmmwi-zn&mfcm 

K±R^UfcJ;5l:, #^BJfc £ftfc£, #?LSf Si*, M 
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H i te^^tBfc^tsflmmjfe ioo ©»5t^tfis:Wfc^ufc»f®ig 
-efcSo m-fe;n«3fii o i inn o 2> iMttiMi o 8^j:^@#m 

Mil 1 4J&>&«/£$ns. Mil 0 2 tBIflsSOSl 0 8 <h£&:bi3:T 

mtitfe^, mmmi o 2t«, «k&&$4 2 s^itmi 2 4 

«$n§, Bfefttffflffii 0 8fc^ #ir;«3ii o i©gffiS^> 

-;i/4 2 9fc«fcQ«8SnTV^j5», HfcrttfRI 1 2 6 n& «k O \ZHifl 

R^6nr*o, ^©^iib^i 2 6 titMsns. kmi 

0 2*j;tKHIft:»Jffil 0 8©— @#1M11 1 4 iD^tULT^m 
$154 8 7 *7^^bT43D, Wl?lll0 01?^f|$nfciAtl 4 8 

@2ii @ i iDi^iiiioi^ji i o 2 $i:r;B#iiiii 1 1 4 
s«5S:Wte^-r»f®Bi , r»a. m^\siz&5\z, «»sio2ttS#T?»s 
#?Ls&m->- h 4 8 9 &^-r§^p^iHiia©2fes^is<&wb, -e©^® 

Sil4 9 1A5tItfei^t!5:-3TVi5 0 ^Jfei"S«k5fc, X^f 

>^£K«kDaffiftsnfcM»^i'>- h 4 8 9 <Dmm\zib~D &mz& 
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ft 4 9 l Il:#f$n5, 

Ml 0 8 <omtt tlsT£?lM&mi/— h 4 8 9 £rffl V^TV^fc*, -?-©^#J 

E!2Tte> MI^I^>- h 4 8 9 S^tS^MOtffltEgii 
ft4 9 l*Sfil#SnTViS. *JL»^I'>-h4 8 9 3&Ji©^® 
HM^tHta^itt^oTV^ycfe, ^I®M4 9 l£3S3#£i*£^@ 
«an*#$nTV>S. Ifc^bT, B3OJ;5l:Mfii$K*tifl4 0S 

St&P->- h 4 8 9 «»zKfflSSnT^T«b«fc^. 

mmmi o 2fc;&w-5**MM*sj&«, ««4 9 1 tm^m^m 

mn^L=^ 15 0 L&HM&Mis— b 4 8 9 t©|f®, V^t)^)§H^^®fCT 

^s^^k =ttif®©is«*«aKT»5. i2TJt g>nn&m5"-b 4 
8 9 tfeysu 9 1 twm&mhT^zitisb, mM4 9 1 tm^m^nmm 
sf 150 tv&mmtT^T^m&mttsiQ % mm^4 s i tmm4 9 1 
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\z-d^t%, Mm&mmmm.^i 4 o o 4£<DSMf£^teM$;4 9 
1 ^M®^ii/-h4 8 9 t(Dmmm,mzit^<x±^ < , S2©t« 

&4 9 KDmmmm, mn$}m&fa±'?2>o z<dt^, Mi?mioo©tii 
£fc> liini 0 om »i 2 4i5«ii 0 2(D±mfrt>w.mm 

IH4te, MSI 0 2 43j;r;@#:«^Kmi 1 4 (DW\(Dm^m^m\Z^ 
f$?®|gT&£ 6 0 4it 0 2 CDi^Hi3ViTMS^I'>- h 4 8 9 (D^ 

@fc¥*Bft;JB4 9 3^igtte»nfem^T^^>o sfmtm4 9 3&mtf%z\t 

iCcfcO, @#ttfi?SI§ll 1 4 £#?Lft&M>'-b4 8 9 £<D^tt^|R]_h*r 

So 
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0 #m£A±l 0 0 iiraUlTiiT^ilt^fS, 

^a»^«J/-h4 8 0 um&l. 5 mm^Ti: 

S»5&tK«&«IKfrS2:t*«T#*. S&, £31«&«*>-I*4 8 9©£IB 

s c £ k j; o , &&tsLMwm{t*&ztmw&fr<D&tttej&m*mi&'rz z t 

S&fc, ££;5Lfc£3 0 %&±6 0 %J^T£T&;i 

turn**, zs-rzz:. z z\z$iifrtem®mfc&&&mmmfco&&tzft 
m&mwv, ft^$k&temnftm&mft"?&z.tifi'v s gz> 0 ^m^t 

#?LS^i^-h4 8 9£>J|££te, fct^aimm^Tin^t^f 
1 mmKTin^ttaoT, #"fe;i/«jfi 1 0 1 *»3ite»S!6a'fb 
•T«c:i:*«7?€r«. JSSO. 5 mmfiHT 1 1 5 ^ 1 1 <fc D § 6 

mmitrz z tw-vz, m&mmzttvxfs & \z^-m\zm^z ttfT-zz. 
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MS^S'>-h4 8 9 0WtbT, fct^«Ti, Zr, Hf, V> 
Nb, Ta, Cr, Mo, W, Mn, Fe, Co, N i , Al, Au, Ag, 

cu, £7c«p t frbte%mfrZMRisnz~&tc\zzL&>±<D7tm&'St$z. 
5 i^T#^>o znz<DKmm*rnh&ifrtz:mn®i*m~r2>o z.<do%, a 
u, Ag, c ufrt>m$fzn2>7nm*^-&zt\z&r)s ^nm^m^-b 4 

^au, Ag, p tfrt>m$i'znz>7cm&^tsz.£\z&K>, &nn&m->- 

10 3. Z.O~rZ>Z.t\Z&r) ^ #?LM^M^-h4 8 9(D-gU^^4 9 1 \Z& 

m^n-r\zmmvrcm^h^x%. mim.&m^-Y4 8 9©»^tt&(Rj 

15 Mil 0 2feiC/^Jil 0 8ICffl^§MIM^-h4 8 

9«, I^Dfcm£LTt>J;V>U l!5;5WtlTfc<fc^ 

I^Il 0 2<0ftMi4 9 lte, fc£;Jt&P t, Ti, Cr, Fe, Co, 
Ni, Cu, Zn, Nb, Mo, Ru, Pd, Ag, In, Sn, Sb, W, 

au, pb, b i <D5%<D'pt£< t*>-m*^$s&m. *fc«*n& 
20 ©ftt^t*wjs$n5, «i«f^ffl*<^«ite#5n*, p t, ru, v, 

Cr, Fe, Co, N i <D o %<D4>fc < t @£^tf&JS, &tc\$ 
<5 0 R^ffllS 1 0 8 CDftktK <*H*> tUTlt M^4 9 1tlHil© 

mm4 9 1 ^iiM&m^- h 4 8 9 fcfij$snT^n«i^. 
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»*«aiftISn»ftb^. fiktM 9 lJ&t#?Lft&Jl>'-b4 8 9£$tj&T£& 
1 nm^±5 0 0 nm^TitSCtm 5. 

h >S«tt^^3jc$n, S SIC, MWmi 0 2 fccfe^Ttt*^/ — 
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Hi ; 

t*x;i^, x^^->s> t^u;«. ;*^#u;v^ ^>^- ; e-r;va&, 

1151 tVX, TctfUt, 

X;Wtfc>fM*U (4-7i;^M>^JV-l, 4-7xXl/», r;Mr 

*;i/*7;v3r;wb# 'J x~T-;vx-^;i/^ b > ; 
x;i/5jsT;i/^;wb^u x— ^;px— 7 i ;i'X;i/*> ; 
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d#-^> (^-^^^-> (SM*, t j zl#>1±M), T^yi^-/^X (Mit 
iMMH 1 4te, 0 2 &ft<fltfiffl 0 8 

ii4it 7*u h>mn&&m*m-T?$>%>z£i!)m&is^o &it* 

t-;I/x— -t-;vx;1/^>, #'j^*>, ^utjv^f, I'j7ixi/x 
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18 



x;vs> x^^'>i, y^u;vs> *?t7V)vm, ^y^^-ovm. *?-u 
20 x;u*>te^y x-x;!/x-^jvx;V3ft> ; 

x;V7jNT;w^;Wb#Ux-7 i ;i'X-x;WX;i'5iN> ; 
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«) ; 

;WV7JU* y v mmm&&&£ZSX)l>& >Wtfr 5^7y* 

; 

7£U;W75 F - 2-^?il'7°n/1>XJ^>t©j;5^7^U;i'75 H« 

n§^# ; 

Ill l 4fe«kt^»— ©@#fl5^«»»l 5 OSfctt&noHttEsa^* 

ffst^. tztx\£. *;M*>fls#y (4-7i;*w/'f^-i, 4 

OX^T, £l9M£b<te2 0%&T (7 0 v o 1 XMeOH***fc#t 
14 9 311 7 , Uh>i«ftttSi:i:^t5. t i @ 
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\<>%Z\ £&*?%%„ 

nfca*6«»i 2 4«§n§. jwmmm 2 5 (3fh*> 

2 4tt«*MM§4 2 5fc**T«bJ:V>U MI»Itt*|4 2 5 lei 

i^nsMtbTfe^^. Tfcfr-s, W1240MMH &&&& 

4 2 5eAfr*«#8Sfc|R&7 k > ttM|ft«EK«Klt«^tta:£, lil^t 
h 4 8 9 <h bT^Ili>>- h fcfflU***, 

tf 5 #?L«&fl>— h 4 8 9 **AHft*fcMtu 
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IS/-h4 8 9^iiSn, *<EtttUTtt, fe<h^.ram, M7^3- 
4 8 9fc, 9 1 Mft4 9 1 ©fi^Sit 

t> *&«e>o*, &*#ie>o m^mm. it^m 

M (cvd) ^©&*feft££fflv>s;i£a*T#s. 

&o fct^ia, P t £&o£-r P t (NH,) , (NO,) „ (NH 4 ) , 

ptci 6 ^iE X7r5>r u >«r>^— #A©&tt»»cfc:jij;s., 

C o , C u-T ^>&*tr*»*fc387C»li: l/T^ffi'J h U ^A^*^7 

iSb, 9 0t~10 0t:@tf:Mt5. 

K±©<k5fciT, Mil o 2&&tfm<kmMi o 8^#e>n^>o 

«*ttCDftfc«4 9 1 *fc»^?LR^S'>-h4 8 9 «® 

U j»«E«ffi^©7K©^W3ISK*«»3ifcai«$tiS. d©fc&, &£3.«B& 

flS»J«l 0 8fcT^bfc7K^^fc«ffi^lKfc^ffi*rsc:i:*tRll6a:a:S. 
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&ftn&M5s'-h4 8 9&m7kmm*rzjjmtvT, it lux? 

v>. n^y^y. #u s?^^;v^d^u->, ptfe, ff77Mni 
5 1 i/>A°->';i/^nT;i/^;nfn;i/x-T-;i/^a-^#: (pfa), ^yfcxs 1 
k>yntfl/> (fep), TtfU (;v7;vtnt^^;i/x^7^ <J h) 

Ti^&o PTFE, 5=" h^7;V^-DX^l/>/1— 7)V-*UT)V3c)V\Z 

-jpx-t;p*1^ (pfa), ^sMtx^i^ya trw> (fep), # 

U (/^7;l/tnt^^H^7i"JI/-b) (FMA), ^U^^-X^t 
PTFE, PFA, FEP, 7 y {b tf y 3^ , Jj?U 7*X7rif >ft: 

H'J-TD> (xy^>&» : SftiSai) SIWU 

M«il^>- h 4 8 9 *fc«il4 9 l oiiSl:, 77Xv^t 
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£0, flkflU 9 llSHaM^t^IStf^tfct, mio2$ 

M«®£® ill 1 4 fc©&SH£&fl|#U * 

KttSJlims. JMfc^Jfcte, mmi 0 0t:£Jl-h2 5 cc 

J^T> E*lkg/cm 2 PJlJ:10 0kg/cm^T> ^10M±3 0 

iJfilOl 

»5nfcm-fe;w»3ti o i o 2 msksim 2 5 

ft^il 1 0 1 ©ItH^t:y-;V4 2 9 z\<Dt%, ttt*.\*m 

Ml 0 2 tmn®&4 2 5 i»12 4fc#r*IM£&^t-SS*8!l 
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4 8 9*m^ZZ.t\Z&K>* x>F:/V-b^<&m*tt##*Hi:fc0, M 

»«io2 tm&ffi&&%w*mm®Bt&w.m&mis j &, mwi2 4*m 
»T?*n«, it^ns^iT^i 108 KBUbai 126 &#y&-rs n 

So 

t t ttM^^ t> 1 5 c t i 0 at ?i 1 1 t i , mm&%>^ 

LTEtflktL/TfeiVit, t^l/-^^lTWMl 0 1 ^il, 
(MM) 
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mmm i ) 

mmm^^nmitmm ($xi&mnm) momuti^x, mzo. 3mm 
©sus3i 6&&nm&mwim>'- h^m^tco c<D^mmm^—h^m 
mwt*\zmmv, y /-^^m-r^^tiz^^mm^y^y^^rnvrzo z. 
ott, mmmtvx i n©hc i 7kmwL&m^, 3 v <Dmmmj£*muis 

&mznz> z\ t&mfrtb e>n^ 0 

nffijLy^>t?*Mhrci&mwtm>>'--b<Dm:m\z. mm&o^cj; 

DeMI$10~50nmggi6oflfe 0 fiMtUTPt (NH,) 2 

(no 2 ) 2 $rfflv^ z\ti&vHi&T<DmM7mmzmB-m*rz 0 pt (nh 

3 ) 2 (no,) iOSlttiog/itbt £o^fc&Jl$em^-b£§?* 

f£'&, mfommnm%®:%fV, isn ox;, jee# i o k g /cm 2 t^ h 
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^feck^K^jo^n^noilKjg^, 5 ml /mi n&J;tf 5 0ml/ 
mintbfco ^OimofflAS l&JEE* 2 5 X:<DmWT?MMVfe b. Z. 
10 0mA/cm 2 O|ST0. 4 5 VOBA^^f:, 
(H WJ 2 ) 

(mmm 3 ) 

<D 5w t %^-^>r*>T;i/n-;v^^^M^U> B#lBi^««IKS^0 . 
1-0. 4mg/cm 3 i^§j;5fcn-M^tI^tT0ftil^ 
fiilonn^f F^M^ilL fe^g 3-5 nmOBi-j^ 

£<D^— X hfc<feJRiU&5'— h±KX^ U->EPJS&iJi£T2mg/cm 2 m 
tti@^«iIHt7^t> 1 1 2 0M®JC?a^l 3 0*C, JBE# 1 0 k g/ 

# £ n^M^«@ - @# ttft9gg&£# & mmmm<Dm$L"k ;w t u mm 
(jt^ 1 ) 

J¥£0. 5mm<DSUSl§ffl^fc, 
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3-;W***«*U STOfWi^o. l~o. 4mg/cm 3 ^ 
88) ^ t 3 ~ 5 n m©e^-^T-^ A^MI&liJtT 5 0 

WMiffl^T^-xhtiat £©£^, m^m^mmm^mm. 

commits 1 : ltefc*«k5icfi^b&. £©^-x h fc*-#>^-/v- 
-h(C7.^U->EpgiJ^T2mg/cm 2 ^bfc^, iMilTlM^ffl 

lis^nifc. 5 s oL^>aia@#:m^MJ^^->'^ 1 1 2 

# 6 ti^M^m^ - S#ttffi5gJ$g&^#©ft ft«|g® ft ft ©&jh 
215, 0. 3 7 VSJgT&ofco 

(IH»J4) 

^«*iS5/-hi:bT^«g«i tmmoMm&m^, zn&o. i mo i 
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1 2(DS®Mgl 3 Ot^ 1 0 k g/cm 2 T*^ h^l/XbT 
(^609 5 ) 

fee 
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R ^ o SB g 

m\zmvTmn*>ntc7u h>mw.&£. *mirz>z\ £*&&£? zmmn 
mmmUo 

mm^n^m^- h&mm?%&m<Dum{kznfcmm\zmmi!)mmzn 
t^zz\£ z&m tTzmmmMmnmo 

3 . m^ommm 2 wzmm<DmmmMmmm\z&\,*T, 

^^^miy-h\z^v^>^^mrj:miz^rimm^m(Dmmf)m 
mit 2 n& z. t *®wl £ -r z> mmmmrn mm. 

4 . mTkvmmm 3 wzmmvmmnmmmmiz&^T, 
mmmmnm. 

5 . n^^igHii 3 ^sBmomm^m® k&^t, 

m^ix y^>tf*n? nmT°&z> z. £ £ t^mmmmmmmo 

m$zmm\zm Lxm? n^y n b >mnfo* $ s turr § z. £ z&m £ 

MIB^^ttffB^LK^M^- h&ffij&T%<km<Dmm\zmWi\Z : &J&'Zn 
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9 . it 3& cd $s an 8 mizmwwmwnmmnmiz&^T. 
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